Large amplitude variability of GABAergic IPSCs in melanotropes from Xenopus laevis: evidence that quantal size differs between synapses.
1. We made in situ whole-cell recordings from melanotropes in the intermediate lobe of the pituitary gland of Xenopus laevis. Melanotropes received spontaneous synaptic inputs that had a fast rise time and a much slower decay. These inputs were GABAergic inhibitory postsynaptic currents (IPSCs): they followed the reversal potential for chloride ions and they were blocked by the gamma-aminobutyric acid-A (GABAA) receptor antagonist bicuculline. 2. Because of the very low baseline noise it was possible to see discrete levels in the tails of IPSCs that corresponded to the opening of one or more synaptic GABAA receptor channels. "All-points" histograms of the IPSCs showed that the chord conductance of the channels in the tails of the IPSCs was 21.6 +/- 0.6 pS (mean +/- SE, n = 6). 3. The amplitudes of the spontaneous IPSCs were very variable, ranging from 3 to 390 pA at a holding potential of -80 mV. The average of the median amplitudes was -67.5 +/- 5.9 pA (n = 28). The amplitude distributions of the IPSCs were well described by the sum of two lognormal distributions with large SDs. The average of the means of the first lognormal distribution was 27.8 +/- 5.3 pA (n = 10); the average of the SDs was 24.7 +/- 8.1 pA. For the second lognormal distribution these values were 87.0 +/- 13.4 and 33.7 +/- 7.4 pA. An average of 41.8 +/- 6.9% of the IPSCs originated from the first lognormal distribution. 4. The large variability in the amplitudes of spontaneous IPSCs was not the result of presynaptic action potentials because it was not reduced by tetrodotoxin (TTX), Ca(2+)-free extracellular solution, or the combined application of TTX and Mn2+. 5. The time course of the IPSCs from the first and the second lognormal distributions were very similar: averages of the median 20- to 80% rise times were 585 +/- 64 and 488 +/- 28 microseconds, respectively (n = 8), whereas the decays were well described by the sum of two exponential functions, with fast time constants of 8.9 +/- 1.1 (n = 7) and 9.3 +/- 3.3 ms and slow time constants of 29.5 +/- 3.3 and 31.7 +/- 2.6 ms, respectively. 6. The decay of the IPSCs was voltage dependent; it was approximately 3 times slower at a holding potential of +40 mV than at -80 mV (n = 5).(ABSTRACT TRUNCATED AT 400 WORDS)